Purpose -This paper builds upon the debate in the service quality literature regarding both the theoretical and practical effectiveness of expectations data in the measurement of internal service quality. Gap-based and perceptions-only approaches to measuring internal service quality are tested and their respective benefits and limitations evaluated.
Introduction
The management of internal service quality can be traced back to Ishikawa"s concept of the "voice of the customer" (1985) and has been an emerging theme in the service operations and marketing literature over the past two decades (George, 1990; Davis, 1991; Stauss, 1995; Ahmed and Rafiq, 2000) . Internal service quality is defined as the perceived quality of service provided by distinctive organisational units or the people working in these, to other units or employees within the organisation (Stauss, 1995) .
Internal services create a network of functional units which are linked together with the aim of delivering service to external customers (Marshall et al. 1998) . As such, delivering service quality to external customers hinges on delivering service quality across internal supply networks. Johnston (1999 Johnston ( , 2005 argues that many of the contributions to the literature on internal service quality emanate from services marketing, and that there is a need for the operations management discipline to contribute to the development of frameworks and tools for improving the management of internal customer relationships and networks. Within this research agenda, the measurement of internal service quality is key, as it provides a basis for continuous improvement (Koska, 1992; Reynoso and Moores, 1995; Young and Varble, 1997; Frost and Kumar, 2000) , and helps to enrich traditional cost-based approaches of supplier performance assessment (Large and König, 2009 ).
Within the external service literature, SERVQUAL (Parasuraman et al. 1988 ) has been at the centre of the debate as to how service quality should be modelled and operationalised into effective measurement systems (Buttle, 1996; Silvestro, 2005) .
Much of this discussion has focused on whether the construct should be based on the gap between expectations and perceptions, or whether perceptions-only measures of service quality might be more reliable and effective. More recently, these issues have been debated with respect to internal service quality, with questions raised over the transferability of external service quality measures to internal services (Reynoso and Moores, 1995; Frost and Kumar, 2000) . There remains a need to compare and evaluate gap-based and perceptions-only measures of perceived quality in this context. This paper reports the findings of a study which tests the two approaches both in terms of their theoretical underpinnings and also in the light of practical considerations regarding the design of measurement systems. The paper takes an operations management rather than a marketing perspective, in that the measurement instruments are evaluated as tools for identifying operational improvement priorities with a view to improving process design and delivery. The internal service context used in this study is the provision of e-procurement software, training, and user support. Analysis is based on survey data from 274 internal customers of eprocurement services provided by the procurement departments in four organisations.
The alternative measures are evaluated in terms of reliability, content validity, construct validity, and predictive validity, as well as practical considerations concerning implementation.
We begin by reviewing the debate surrounding alternative approaches to measuring internal service quality. This gives rise to research questions which call for an evaluation of gap-based and perceptions-only measures in internal service contexts. The methodology for our study is then described in detail, followed by analysis of the two alternative measures of internal service quality. The discussion section examines our research questions in light of our analysis, presents limitations, and identifies opportunities for further work. Finally, conclusions are drawn based on this study.
Literature review
The notion of internal customers originates from TQM"s "next-operation-ascustomer" perspective (Ishikawa, 1985; Deming, 1986; Juran, 1989; Ratcliffe-Smith and Brooks, 1993) , in which organisations can be viewed as a network of functional units, linked together with the aim of delivering service to external customers (Marshall et al. 1998) . Each unit receives inputs, transforms them, and delivers the output to the next operation in the chain -their internal customer. Each link in the chain represents an interaction between internal service providers and internal customers (Finn et al. 1996) . Whilst the internal customer concept found in TQM literature shares some similarities with internal marketing, the key difference is that internal marketing largely focuses on how the company serves its internal customers (Marshall et al. 1998) . In contrast, the next-operation-as-customer perspective adopted in this study usually views the service provider as an organisational unit or even an individual (Heskett et al. 1994) .
Measuring internal service quality
Compared with external service research, there is relatively limited research focused on internal service quality measurement. This is partly a consequence of the marketing background of many service quality academics (Iacobucci et al. 1994 ) and the multi-disciplinary nature of internal service (Hallowell et al. 1996; Farner et al. 2001 ).
Attempts to measure internal service quality follow two common approaches. The first is to adopt a gap-based measure of internal service quality, usually through the application of the SERVQUAL scale (Parasuraman et al. 1988) . These applications range from almost exact replication (Young and Varble, 1997; Auty and Long, 1999; Kang et al. 2002) , to minor changes (Chaston, 1994; Hill and McCrory, 1997; Frost and Kumar, 2000) , to addition and deletion of dimensions (Kuei, 1999; Large and König, 2009 ), through to major departures from the scale (Boshoff and Mels, 1995; Reynoso and Moores, 1995; Brooks et al. 1999; Stanley and Wisner, 2001 ). The second approach has been for researchers to develop perceptions-only measures of internal service quality, usually from scratch. These include the provision of banking services (Lewis and Gabrielson, 1995) , insurance services (Hallowell et al. 1996) , procurement services (Cavinato, 1987; Hendrick and Ruch, 1988; Rossler and Hirsz, 1996; Finn et al. 1996; Croom and Brandon-Jones, 2007) , and generic internal services (McDermott and Emerson, 1991; Gilbert, 2000; Bruhn, 2003) .
Before exploring the debate concerning alternative approaches to internal service quality measurement, let us first consider the differences between external and internal customers which have led some academics to call into question the transferability of external service quality measurement approaches to internal services.
Differences between internal and external customers
There are some well documented characteristics of internal customers which are likely to affect the measurement of internal service quality and which may challenge the transferability of approaches developed to measure the service perceptions of external customers. The key differences concern customer choice and expertise (Stauss, 1995; Marshall et al. 1998; Farner et al. 2001; Bruhn, 2003) .
External customers can typically choose where to take their business (Finn et al. 1996) and have the option of exiting unsatisfactory relationships. Such free market forces motivate organisations to provide excellent service quality in order to retain customers. By contrast, internal suppliers have tended to occupy a monopolistic position, with internal customers often given little choice over their service provider regardless of quality or cost (Gremler et al. 1994; Auty and Long, 1999; Farner et al. 2001) . Therefore, whilst repeat custom is a sign of good service in external settings, internal customers may keep coming back simply because they have no alternative (Albrecht and Bradford, 1990) .
A further important difference between external and internal customers concerns the way they evaluate quality. Many external service quality measures are largely based on experience properties of service quality, because, it is argued, services have few search properties and it is often difficult to assess credence properties (Parasuraman et al. 1985) . However, Marshall et al. (1998) state that because internal customers are "professional" consumers of internal services, they are far more knowledgeable than most external customers with regard to service provision. As such, they may be in a stronger position to assess credence properties, such as, for example, the competence of service providers. This view is borne out by a number of internal SERVQUAL applications that have omitted the tangibles dimension when measuring internal service quality (Brooks et al. 1999; Heskett et al. 1997; Kuei, 1999; Large and König, 2009) . Unlike external customers, who may be impressed with cosmetic features, internal customers may see these same elements as excessive and wasteful (Paraskevas, 2001) . Furthermore, there is often little face-to-face interaction between internal customers and internal suppliers (Young and Varble, 1997) . As a result, tangible elements such as physical layout, equipment and clothing, may be of little concern when making service quality assessments of internal suppliers.
Finally, the knowledge and experience of internal customers may mean that they are less influenced by high-expectations social norms found in external service research. For example, in a recent study of internal service quality, Large and König (2009) report expectation levels which are lower than many reported external service quality expectations. Recognition of the differences between external and internal customers has led a number of researchers to question the transferability of service quality measurement approaches developed for external customers to internal customer contexts.
The alternative internal service quality measures
Many internal service quality measures are based on the disconfirmation paradigm, which states that service quality is determined by the gap between expectations and perceptions of performance. Whilst this perspective is dominant within the service literature, concerns remain over its theoretical applicability. Firstly, there are objections to defining a construct as the difference between two other constructsexpectations and perceptions (Carman, 1990; Teas, 1993 Teas, , 1994 Brady et al. 2002) .
Secondly, there is the argument that disconfirmation theory is more appropriate when measuring the transaction-specific concept of customer satisfaction Taylor, 1992, 1994) . Finally, the gap-approach can lead to a "service paradox", whereby simply lowering customer expectations has the effect of "increasing" service quality, because the gap between expectations and perceptions is reduced (Grönroos, 1988) . Based on these theoretical concerns, a number of authors argue that a perceptions-only (i.e. direct / non-difference) approach is more appropriate in measuring perceptions of service quality (Cronin and Taylor, 1992; Smith, 1995; Van Dyke et al. 1997) . For example, Taylor (1992, 1994) propose a performance-only measure of service quality. SERVPERF uses the same 22 perception items as SERVQUAL, but does not include the set of expectations statements. Babakus and Boller (1992) suggest that whilst service quality measurement based on perception-expectation gaps is intuitively appealing, "difference scores do not provide any additional information beyond that already contained in the perceptions component of the SERVQUAL scale" (pp.263). Parasuraman et al. (1994a) accept that performance-only measures of service quality tend to have higher predictive accuracy, but this comes at the cost of diagnostic value: "SERVQUAL could be superior in terms of pinpointing areas of deficiency within a company" (pp.116). Dean (1999) concurs with this view and supports the use of gap scores because of their diagnostic value. As an example, if a customer rates expectations of two service attributes at 5 and 7 respectively, and perception of these two attributes at 4 and 5, a manager using a perceptions-measure would conclude that the first attribute is the key problem area, even though the gap between expectations and perceptions is much higher for the second attribute. Furthermore, direct measures of service quality may suffer from over-inflation of customer service ratings (Peterson and Wilson, 1992) .
A number of authors have noted that expectations scores are misleading because the most likely response to statements on expectations of service delivery is "strongly agree" (Carman, 1990) . Individuals are often driven by the "I-have-high-expectations" social norm and this creates a bias towards social desirability (Brandon-Jones et al. 2010) . Social desirability is a form of common method bias (Phillips and Clancy, 1972; Podsakoff et al. 2003) that arises from the tendency of some individuals to inflate responses in line with what is regarded as socially acceptable, referred to by Howard et al. (2007) as the "bandwagon effect". If expectations scores are consistently high, perceptions will be the dominant contributor to gap scores.
However, particularly in an internal service context, knowledge and experience may have an effect on the level of expectations and may be less influenced by high-expectations social norms found in external service research. For example, in a recent application of the gap-based measure of internal service quality, Large and König (2009) report expectations scores ranging from 4.8 to 6.4 (p28), averaging 5.96 (on a 1-7 scale). Not only are these scores lower than those reported in many studies of external customer expectations, but they also exhibit enough variation to be of practical use.
Considering approaches to data collection, there are some concerns as to when internal customers are asked about their expectations. Clow and Vorhies (1993) argue that post-service expectations scores are strongly influenced by customer perceptions of services. Customers who are happy with the service tend to understate expectations, whilst dissatisfied customers will tend to overstate them. As such, the collection of expectations after the event creates risks to data reliability.
Finally, the gap-approach may suffer from the boredom factor of two administrations, one for expectations and the other for perceptions (Bouman and Van der Wiele, 1992) . Reynoso and Moores (1995) have proposed an alternative approach to measuring internal service quality with the intention of obviating the practical problems of administering lengthy two-part questionnaires, whilst retaining a gap perspective. They advocate surveys based on single statements which capture the perceptions-expectations gap rather than simply using the perceptions half of paired statements (Table I provides examples of item formulation). Testing the scale, they conclude that it combines the benefits of the academic grounding in disconfirmation theory with desirable economies in questionnaire length. However, the single-item gap-based approach should not necessarily be regarded as the solution to internal service quality measurement. Whilst it combines some of the advantages of both methods, it is also vulnerable to the disadvantages of both, suffering particularly from a lack of conceptual lucidity. The data resulting from such a survey do not provide the insights into expectations that are characteristic of the gap approach; but neither does the measure have the simplicity and clear meaning of the perceptions-only approach. Indeed the benefits of gap-based measures in terms of diagnostic value are lost; whilst the problems associated with interpretation of the perceptions-only measure may be amplified using the single-gap measure approach.
Research objectives
Within the internal service quality literature, there remains a need to assess the psychometric and practical value of scales based on the gap-approach as opposed to the perceptions-only approach. Therefore, the main research objective of this study is to compare two internal service scales in terms of reliability, validity, and pragmatic aspects of survey administration. The study focuses on the following questions:
 How reliable and valid is a gap-based measure of internal service quality?
 How reliable and valid is a perceptions-only measure of internal service quality?
 What are the benefits and limitations of each approach?
A survey of internal service quality was conducted in order to conduct this evaluation.
There now follows an explanation of the survey design and of the approach taken to collect and analyse the data.
Research design
In order to evaluate the relative merits of the gap-based and perceptions-only approaches to internal service quality measurement, a theoretical sample of internal services were invited to participate in the survey (Eisenhardt, 1989) . The involvement of multiple service sites, rather than a single service would provide a more robust basis for testing the measurement instrument. However in order for the survey instrument to be effective in measuring expectations and perceptions, it was necessary to survey the customers of similar services which could be evaluated on the same criteria. To ensure comparability of the internal services, the internal purchasing departments of four UK organisations were chosen, all providing e-procurement services to their internal customers.
The four departments purchased their e-procurement system from an external software supplier, and then customised the software for internal application. This software supported purchase ordering, authorisation, receipting, invoicing, payment, and reporting. The purchasing departments were responsible for training internal customers across their organisations in the use of the software, as well as providing ongoing user support. The fact that the four organisations used the same software package affords some comparability between the organisations, in that differences in their expectations and perceptions could not be explained in terms of their use of different software, but was rather based specifically on their expectations and perceptions of the internal service received from their e-procurement departments.
The four organisations covered a broad range of procurement activity, ranging from the procurement of high value, bespoke services to the purchase of low value, high volume commodities. They also varied in terms of size, budget, number of suppliers, number of internal customers, and level of e-procurement integration (Table II) . The internal customers in the study manifested the characteristics which typically distinguish internal customers from external customers as discussed earlier. They were locked into the service and were expected to use it regardless of their satisfaction. They had relatively little face-to-face contact with the purchasing department and tangible elements of the service (other than characteristics relating to the software) were of low priority. Finally, they were experienced, "professional" users of the service and their expectations would have been shaped by past experience as well as credence properties. Therefore, the context selected was considered to be appropriate for testing the two internal service quality measurement approaches. 
Questionnaire design
Previous internal service research has established the need to identify the quality factors pertinent to particular contexts, and to build these into survey questionnaires, rather than simply replicating existing scales such as SERVQUAL (cf. Boshoff and Mels, 1995; Kuei, 1999; Brooks et al. 1999; Stanley and Wisner, 2001, Large and König, 2009 ). Therefore, a 33-item measure of internal service quality in an eprocurement context was developed from scratch. This drew on external service, internal service, information systems, and e-service literature, in addition to semistructured interviews with e-procurement service providers and internal customers.
Full details of this scale development are documented in Brandon-Jones (2006 and 2008) . The survey consisted of paired-statements relating to different aspects of internal service quality (see appendix 1 for item details and definitions). The first set of statements related to expectations and the second to perceptions, both with 1-7
Likert scales from "strongly disagree" to "strongly agree". In addition, there was a single question asking users to rate the overall quality of e-procurement service provision -the overall e-procurement quality rating (OEPQ) -anchored on a 1-7
Likert scale from "very poor" to "excellent". Having a separate independent measure of internal service quality enabled an evaluation of the relative validities of the gapmeasure and perceptions (Parasuraman et al. 1988; Pitt et al. 1997) . There is a good deal of support for the use of single-items scales in measuring psychological constructs (cf. Sackett and Larson, 1990; Scarpello and Campbell, 1983; Wanous et al. 2007 ). Wanous et al. (2007) argue that the additional space required for multi-item construct measures is often impractical and can damage response rates. In addition, there may be face validity concerns if respondents feel they are being asked repetitious questions. This last point was important, as we were essentially looking to measure the same construct, internal service quality, twice -once with the 33 internal service quality items and once with the single-item OEPQ rating. Finally, single-item measures were used for control variables -organisational size, IT skills rating, and purchasing experience.
Initially, academic colleagues with expertise in the service quality measurement and e-procurement literatures were asked for feedback on the survey questions, structure and format. Subsequently, 18 e-procurement users in two organisations not involved in the survey were sent the proposed questionnaire and all returned annotations commenting on its clarity and ease of use. The academic and practitioner feedback that was received helped to refine question wording, although no major changes were required.
Data collection and preparation for analysis
Within this study, the population was defined as all internal customers of the eprocurement software and support provided by the purchasing departments across the study organisations. As there were only 295 eligible e-procurement users within the population frame, a census (100% sample) was applied (Easterby- Smith et al. 1997 ).
To encourage buy-in to the survey process and secure a high response rate, contact was made with all potential respondents prior to sending out questionnaires, to explain the purpose of the research and invite their participation. This was the first survey to have been implemented by the purchasing departments, so staff were not survey weary and were fortunately willing to engage with the research process.
Consequently, 274 usable questionnaires were returned, representing an extremely high response rate of 92.9%.
Data were entered in SPSS 14.0 for statistical analysis. Appendix 1 provides details of means and standard deviations for expectations, perceptions, and gap scores. Considering non-response bias, no significant differences were found between the means of early and late respondents for any variables. T-tests and an overall test of randomness found no significant difference between missing and non-missing groups. In checking for outliers, Mahalanobis distance testing indicated just a single respondent with standardised residuals +/-three standard deviations from the predicted residual. Harman"s one-factor test was conducted to test the presence of common method bias (Podsakoff et al. 2003) . All scale variables were entered into an exploratory principal components factor analysis (PCA) and principal axis factoring (PAF) and subjected to an oblique rotation to identify how many factors are required to account for variance. Both PCA and PAF revealed the presence of 15 factors with eigenvalues >1.0 rather than a single factor. Of the 72.8% of variance explained by the 15 factors, only 25.6% was explained by the first factor, indicating no general factor is present (Aulakh and Gencturk, 2000; Podsakoff et al. 2003 
Data Analysis

Gap-measure of internal service quality
The 33 survey items used in the gap measure of internal service quality were subjected to exploratory factor analysis and extracted using principal axis factoring and oblique rotation. Total variance extracted is 70.9%, whilst common variance extracted is 64%. Based on the sample size of 274 in this research, all loadings greater than .35 are considered significant (Hair et al. 2006) . Of the 33 gap items in the original factor solution, 30 were retained following purification for non-loading (visual appeal) and cross-loading (talking user's language and encouraging feedback). Table III shows the final factor solution for the internal service quality scale based on gap scores, with details of factor loadings, variance explained, and eigenvalues. Table IV shows the correlation matrix and descriptive statistics for the scale. Given the fact that the research was not longitudinal (test-retest) and there is no alternative construct measure (parallel forms), assessment of reliability focuses on internal consistency (Flynn et al. 1990) . Cronbach alphas for the six factors range from .75 to .95, and exceed the recommended cut-off points of .60 and .70 (Nunally, 1978) . The overall alpha for the scale is .95. These results, combined with item-to-total scores (.54 to .90, average .72), indicate a high level of internal consistency between items making up each factor.
The high reliabilities and clear factor structure provide support for trait validity of the gap-based measure of internal service quality. However, this is not sufficient in assessing the extent to which a scale captures the latent construct (Churchill, 1979) .
Content validity cannot be determined statistically, but rather by experts with reference to experience and literature (Sekaran, 2003) . The items used to measure internal service quality (Brandon-Jones, 2008) draw on a wide range of service quality, internal service, information systems and e-service literature. The resulting scale appears to accurately reflect the construct, thus exhibiting good content validity.
Construct validity measures the extent to which a scale is a good operational definition of a construct and can be split into two elements. Convergent validity is established when variables load on a single factor and correlate with other variables in their assigned factors (Bagozzi, 1981) . Discriminate validity is indicated if the factors and variables are truly different from one another (Carman, 1990) . The rules of variable convergence and discrimination hold good for this data set. The factor analysis reveals that of the original 33 variables, 30 have high loadings on a single factor. In addition, the scale exhibits high alphas and high item-to-total scores.
Finally, the high correlation between internal service factors (Table IV) provides additional evidence of construct validity (cf. Parasuraman et al. 1988 ).
Predictive validity is derived by examining the power of scale to predict scores on a separate criterion (Flynn et al. 1990) . It is established when the measure differentiates individuals on a criterion as predicted (Sekaran, 2003) . Predictive validity of the factors has been examined using multiple linear regression, with data controlled for e-procurement experience, IT skills, and organisational size ( Table V) .
The statistical power of the regression model is partly determined by the number of independent variables and the significance level chosen. For this research, using the six factors as independent variables and specifying a .01 significance level, the sample of 274 will detect R 2 values of around 7% and greater. Assuming a representative sample, the ratio of observations to independent variables should always be greater than 5-to-1 and ideally 20-to-1 (Hair et al. 2006) . In this research, the ratio of observations to independent variables is 45.7-to-1. Because our data are technically ordinal (i.e. 1-7 Likert scales), we ran an ordered logit model to ensure that both the significance pattern of coefficients and significance of factors was identical to that produced by a multiple regression. This was the case and therefore the more commonly applied multiple regression approach is presented below. The six factors explain 57% of variance in independent construct, the overall eprocurement quality rating (OEPQ). The professionalism dimension was the most important predictor of OEPQ ratings. This dimension is concerned with the ongoing support provided to internal customers and emphasises support availability, responsiveness, reliability, and flexibility in solving problems. In addition, the attitude shown by support personnel is also considered. The dominance of professionalism is perhaps unsurprising given the large number of studies that emphasise the critical importance of providing adequate help to individuals who encounter problems with an internal service (cf. Bruhn, 2003; Cavinato, 1987; Chaston, 1994; Finn et al. 1996; Grönroos, 1988; Johnston and Silvestro, 1990; Kang et al. 2002; McDermott and Emerson, 1991; Parasuraman et al. 1985 Parasuraman et al. , 1988 Pitt et al. 1995 Pitt et al. , 1997 Rossler and Hirsz, 1996; Van Dyke et al. 1997; Young and Varble, 1997) .
Whilst content and usability are correlated to the OEPQ rating, they produce only a marginal improvement to the regression model and are not statistically significant. This is because the predictive power of additional independent variables is not only determined by their correlation to the dependent variable, but also their correlation to other independent variables in the model. As such, the value of content and usability factors is limited by their strong relationship with professionalism, processing, training and specification. However, it is important to avoid the conclusion that these factors are inconsequential in driving perceptions of internal service quality simply because they are not significant in this regression model. In summary, the internal service measure based on gap scores appears to meet all the criteria to be considered reliable and valid. Our analysis now moves on to assess a scale based on perceptions-only data.
Perceptions-only measure of internal service quality
During data analysis of the perceptions-only measure of internal service quality, choices of method selection, factor design, retention of factors, extraction, rotation, interpretation, scale purification, creation of summated scales, and validation, were identical to those used in the gap-based measure assessment. Table VI shows the final factor solution for the perceptions-measure of internal service quality, with details of factor loadings, variance explained, and eigenvalues. Table VII shows up each factor and the scale as a whole. In terms of construct validity, the rules of variable convergence and discrimination (Bagozzi, 1981) hold good for the perceptions-only data. Of the 33 variables entered into the perceptions-only analysis, 29 have high loadings on a single factor. In addition, high scale alphas, item-to-total scores, and correlations between internal service factors provide evidence of construct validity. Predictive validity has been assessed using linear regression, with data controlled for e-procurement experience, IT skills, and organisational size (Table   VIII) . The six factors explain 69% of variance in the independent construct, the OEPQ rating. Professionalism is again the most important factor in the regression. Whilst usability is correlated to the OEPQ rating, it is not statistically significant. In summary, the internal service measure based on perceptions-only scores appears to meet all the criteria to be considered reliable and valid. Our analysis now moves to a comparison of the two measures of internal service quality.
Comparing the two measures of internal service quality
The various tests carried out indicate that both a gap-and a perceptions-only approach to measuring internal service quality produce scales with high levels of reliability and validity (Table IX) . Our analysis indicates that the perceptions-only scale of internal service quality outperforms the gap-based scale in a number of ways. In most areas, the improvement in performance is marginal, including factor and scale alphas, item-to-total scores, and factor loadings. However, considering predictive power, the perception-only scale of internal service quality explains 11.6% more variation in the dependent variable than the gap-based scale, which may be important in some contexts.
Our data highlight differences in the order of internal service factors and items depending on the use of a gap-based or perceptions-only approach. At a factor level, professionalism is considered the best area of service provision based on gap-scores (Table IV) , whilst processing is considered the best using perceptions-scores (Table   VII) . Considering individual items (Appendix 1), the confidentiality item is ranked 4 th on the basis of its gap-score, but 9 th on the basis of its perceptions-score, whilst visual appeal is ranked 5 th based on its gap-score, but 29 th if the perceptions-only approach is applied. At the other end of the scale, loaded catalogues and system configurability are the second and fourth worst performing internal service items when using perceptions-scores, but only the ninth and twelfth worst when gap-scores are applied.
Discussion
On the basis of our analysis, we can now reflect on the research questions posed earlier.
How reliable and valid is a gap-based measure of internal service quality?
This study confirmed the reliability and validity of the gap-based measure of internal service quality. One of the critiques of the gap-based measures noted in the literature review is that external customers tend to inflate expectation scores based on social norms. This study identified generally high expectation levels, suggesting that, in the same way as external customers, internal customers may be prone to expectation inflation. However, our findings contrast with Large and König (2009) who report lower and more varied internal service expectations compared with many external service studies. This suggests that the problem of inflated expectations scores occurs in some internal customer services but not in others. Therefore, we conclude that generalisations regarding the danger of expectation inflations cannot yet be made for internal service contexts.
It is also argued that in external customer contexts gap-based measures have higher diagnostic value than perceptions-only measures, and that difference scores can better pinpoint areas of deficiency within an organisation (Parasuraman et al., 1994b , Pitt et al. 1995 Dean, 1999) . This study suggests that this is also true in internal services: our data reveal significant differences in the order of internal service items and factors based on gap-scores as opposed to perceptions-scores. In these cases, the gap-scores are likely to be the more useful measure in terms of identifying improvement priorities, since they enable managers to target improvements of those aspects of service where internal customer expectations are high.
The respondents in this study had never before participated in a survey of their views on internal service quality. A priority for management therefore was to gain some understanding of these customers" expectations as well as their perceptions, and clearly the gap-based measure provided richer information in this respect. Moreover regular monitoring using gap-based measurement would facilitate an understanding of changes in both expectations and perceptions over time. This is particularly important in industries where expectations are poorly understood -a common problem in internal services where, as was argued earlier, there has been a dearth of research into internal customers.
In external customer contexts it is recognised that the gap-approach is particularly pertinent in turbulent competitive arenas where customer expectations are highly dynamic and constantly changing in response to new competitive offerings. In this respect, internal customer relationships might generally be expected to be more stable than external customer relationships and therefore there may be less of an imperative to use gap-based measures in internal services. Indeed this was true of the internal services in this study: the working environment was stable, staff turnover was low and many of the employees had worked there for many years. However, the turbulence of the internal service market must be judged by the managers who are implementing the measurement system. In organisations where there has been significant organisational change, high staff turnover and general disruption to service activities and processes, it may well be necessary to measure changes in internal customer expectations as well as their perceptions.
How reliable and valid is a perceptions-only measure of internal service quality?
The perceptions-only measure marginally outperforms the gap-based measures in terms of reliability and validity. When the focus of study is on prediction of related constructs, the perceptions-only approach appears to be particularly strong.
Furthermore, the practical advantages of the substantially reduced questionnaire length, compared to the gap approach, should be recognised. In this study, survey weariness of staff was not a problem: the respondents cooperated well with the survey process, in fact many were pleased to be given the opportunity to express their views on e-procurement service provision. However, in internal services where there is more reluctance to engage, for example, due to previous participation in surveys or a perception that feedback does not result in improvement actions, questionnaire length will be a more significant issue and the shorter perceptions-only questionnaire may be advantageous. Indeed in organisations where expectations are considered to be relatively stable, it may only be necessary to measure expectations separately once every three years, as Carman (1990) advises with regard to external quality. This could reduce the likelihood of boredom setting in during questionnaire completion, thus improving response rates and heightening confidence in subsequent data analysis (Babakus and Boller 1992 Furthermore, if internal service quality is measured longitudinally and performance trends are to be analysed, the perceptions-only measure is limited in that, unlike the gap-based measure, it does not enable managers to interpret sudden or unexpected changes in internal quality. For example, if perceived internal quality is in decline, the perceptions-only approach fails to reveal whether this is due to reduced internal service levels or a rise in expectations.
What are the benefits and limitations of each approach?
There is clearly a trade-off between the data richness and diagnostic value of the paired-statement gap approach, compared with the marginally higher reliability, validity and significant collection efficiencies gained from the single-statement perceptions-only approach. If the development of a shared understanding of internal customer expectations is a managerial priority, then the gap approach will provide data which can be used to help internal suppliers understand how customer expectations vary between different aspects of service and change over time. The more turbulent the organisational environment and the less stable internal customer expectations are, the greater the need to separately measure expectations and quantify the expectation-perception gap. However, the pragmatic advantages of the perceptions-only approach, with substantially reduced questionnaire length, are significant and should not be under estimated in internal service environments. The attitude of internal customers towards the measurement process can have a major impact on their commitment to the process, their willingness to engage and their generosity in making time for the questionnaire completion. This will in part depend upon whether similar surveys have taken place in the past, and the perceived outcomes of these endeavours.
On the basis of the above discussion the benefits and limitations of the two approaches are summarised in Table X . Ultimately, the choice of method must depend on the managerial purpose of the internal quality measurement system. This moves the debate on measuring internal service quality away from evaluations of the effectiveness of gap-based versus perceptions-only approaches, and towards consideration of the operational contexts in which each approach might be appropriate. 
Limitations and suggestions for future research
This research is limited by the fact that it was carried out in one particular type of internal service -the provision of e-procurement software, training and user support.
In line with other scale development and assessment studies (cf. Parasuraman et al. 1988; Reynoso and Moores, 1995; Finn et al. 1996) , data were collected from a small number of organisations. It was not deemed appropriate to survey internal customers in a broader range of settings until the proposed measures of internal service quality had been validated in the original research setting. However, there is clearly a need to further test alternative measurement approaches in different internal service contexts in order to refine our understanding of internal service quality measurement. Testing would also benefit from examining predictive validity of alternative measures against other dependent constructs, such as loyalty or complaints, as well as overall satisfaction (in this study the "overall e-procurement quality rating").
Conclusion
To conclude, this study has compared the gap-based and perceptions-only measures of internal service quality. Both approaches can be justified theoretically, and testing has established that both can be operationalised in ways which are reliable and valid.
The study, combined with the contributions from the literature, has generated some understanding of the specific conditions in which the two approaches might be appropriate. The debate as to which approach is better is therefore superseded by what is perhaps a more productive perspective: one which aims to develop a better understanding of the factors that influence appropriate selection of internal service quality measures. 
